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SPECIFICATION 
INFORMATION SYSTEM, LOAD CONTROL METHOD, 
LOAD CONTROL PROGRAM AND RECORDING MEDIUM 

5 Technical Field 
[0001] 

The present invention relates to an information 
system, a load control method, a load control program and a 
recording medium. Specifically, the present invention 

10 relates to an information system that includes a plurality 
of application servers and a database server for performing 
load control, and a load control method, a load control 
program and a recording medium therefor. 
Background Art 

15 [0002] 

Currently, various fundamental technologies have 
been provided that enable servers to coordinate the 
execution of applications with the display of Web pages, 
and it has now become main stream for an information system 

20 to be constructed by using a Web function that provides 
user interfaces that are appropriate for users . 

As one technique for controlling the load imposed on 
such an information system, there is a technique, disclosed 
in Japanese Patent Laid-Open Publication No. 2001-160040, 

25 whereby a server program is executed by one computer, and 
when the usage rate for the employment by the server 
program of the CPU of this computer becomes high, the 
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multiplicities of the server program are increased. 

Further, a technique has been disclosed, in Japanese 
Patent Laid-Open Publication No. 2 000-2 68012, for a client 
server system that includes a load distributing apparatus 
5 and a plurality of server computers connected through a LAN, 
whereby, when the load imposed on the server computer 
exceeds a threshold value, the load distributing apparatus 
halts the acceptance of transactions from terminals. 

Patent Document 1: Japanese Patent Laid-Open 
10 Publication No. 2001-160040 

Patent Document 2 : Japanese Patent Laid-Open 
Publication No. 2000-268012 



Disclosure of the Invention 
15 Problems to be solved by the Invention 
[0003] 

A large-scale information system is constituted by a 
plurality of application servers and one or multiplexed 
database servers. When a Web page is accessed by a user, 

20 the application server executes a corresponding application 
for the Web page, and transmits, in return, data for the 
Web page to the terminal, including the execution results. 
While the database server accesses a database upon 
receiving a database access request from the application 

25 server. For such an information system, it is important 
that a response time, relative to a transaction received 
from a user terminal, should be kept within a permissible 
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range of time, and that a large delay should be prevented 
in the operation of the user. However, with the above 
described technique, the loads imposed on the server 
program and the server computer are maintained at a 
5 constant level or lower, and the control process can not be 
performed based on the response time relative to the 
transaction. Further, a load control process that is 
appropriate for both the application servers and the 
database server can not be performed. 

10 [0004] 

One objective of the present invention, therefore, 
is to provide an information system, a load control method, 
a load control program and a recording medium that can 
resolve the above problems. This objective can be achieved 

15 by employing a combination of characteristics described in 
independent claims of the present invention, while using 
the subordinate claims to define additional advantageous 
examples for this invention. 
Means for solving the problems 

20 [0005] 

According to a first aspect of the present invention, 
provided is an information system that includes a plurality 
of application servers, each of which can execute at least 
one application program for processing a transaction from a 

25 terminal, and a database server for accessing a database 
based on a request received from any one of the plurality 
of application servers, comprising: 



t 

- 4 - 

a process time monitoring unit, for monitoring 
processing periods of time required for the application 
program to process a transaction received by an application 
server; 

5 a bottleneck identification unit, for identifying, 

based on monitoring results of processing periods, a 
bottleneck in at least one of the plurality of application 
servers if the processing period is not within a 
predesignated permissible range; and 

10 a load controller, for reducing a multiplicity of 

the application program on an application server identified 
as having a bottleneck. Also, a load control method, a 
load control program and a recording medium related to the 
information system are provided. 

15 [0006] 

It should be noted that the overview of the present 
invention does not enumerate all the characteristics 
required for the present invention, and sub-combinations of 
these characteristics can also constitute the invention. 

20 Advantages of the Invention 
[0007] 

According to the invention, for an information 
system that includes multiple application servers and a 
database server, the appropriate load control processing 
25 can be performed in consonance with the processing time 
required for the transaction on each application server. 
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Best Mode for Carrying Out the Invention 
[0008]* 

The present invention will now be described while 
referring to one mode of the present invention, however, 
5 the present invention, according to claims, is not limited 
to the following mode, and not all combinations of 
characteristics explained in the mode are required by the 
resolving means for the present invention. 
[0009] 

10 The configuration of an information system 10 

according to this mode is shown in Fig. 1. The information 
system 10 according to this mode monitors periods of time 
required by a plurality of application servers 120 to 
process transactions, and to process loads imposed on the 

15 plurality of application servers 120 and a database server 
150, and employs the monitoring results to perform 
appropriate load control to resolve bottlenecks for an 
application server 120 or for the database server 150. 
Further, when various types of application programs 

20 corresponding to various transactions, are combined and 
executed, the information system 10 of this mode can 
appropriately perform load control, so that a factor that 
contributes to the deterioration of the performance of an 
application program does not adversely affect the 

25 processing performance of another application programs. 
[0010] 

The information system 10 is a computer system that 
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is to be connected via a network 110, such as the Internet 
or an intranet, to a plurality of terminals 100 employed by 
users that employ the information system 10. The 
information system 10 comprises a plurality of the 
5 application servers (WASs: Web Application Servers) 120, a 
database server (DBS) 150 and a load control server 160. 

Each of the plurality of WASs 120 is a server 
computer that performs at least one application program 
that includes a Java (registered trademark) servlet or JSPs 

10 (Java Server Pages) , for processing a transaction, such as 
an HTTP request, received from the terminals 100. The WAS 
120 also transmits to the terminal 100, in turn, a Web page 
that includes execution results. During the execution of 
the application program, the WAS 120 requests that the DBS 

15 150 access a database (DB) 152 based on an instruction 
issued by the application program. 

The DBS 150 is a server computer that accesses the 
DB 152 based on a request received from any one of the 
plurality of WASs 120, and that transmits, in return, the 

20 access results to the WAS 120 that is the request source. 
The load control server 160 monitors the periods of time 
required by the plurality of WASs 120 to process 
transactions and the processing loads imposed on the 
plurality of WASs 120 and the DBS 150, and provides load 

25 control for the information system based on the monitoring 
results . 

[0011] 
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The arrangements of the WAS 120, the DBS 150 and the 
load control server 160 will now be described. Each of the 
plurality of WASs 120 includes an HTTP server 125, a WEB 
application server 130, a process time acquisition unit 140, 
5 a process load acquisition unit 142 and a server load 

controller 144. The HTTP server 125 receives a transaction 
from the terminal 100, and transmits to the terminal 100, 
in return, a Web page corresponding to the transaction. In 
this arrangement, the HTTP server 125 may be operated by a 

10 server that is a physically separate unit. 

The Web application server 13 0 executes at least one 
application program 134 in accordance with a transaction 
received from the terminal 100. In this mode, the Web 
application server 130 provided for each of the plurality 

15 of WASs 120 performs a application program 134, which are 
selected from a plurality of types of application program 
134 and are consonant with the type of transaction received 
from the terminal 100. In this case, the priority levels 
to execute on the WAS 120 are designated for the multiple 

20 types of application programs 134. More specifically, the 
multiple types of application programs 134 are categorized 
into a plurality of groups in accordance with the priority 
levels, and are executed at the priority levels designated 
for the groups to which the individual application programs 

25 134 belong. 

[0012] 

The Web application server 13 0 includes a 
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multiplicity controller 132, a DB access controller 136 and 
a DB connection pool 138. The multiplicity controller 132 
controls multiplicities by which the plurality of 
application programs 134 should be executed concurrently. 
5 In this case, the multiplicity of the application program 
134 indicates the maximum number of application programs 
134 that are to be executed concurrently, in consonance 
with a plurality of transactions of the same type that were 
received at the same time. 

10 The DB access controller 13 6 processes, together, 

the access requests for the DB 152 issued by the multiple 
types of application programs 134. Then, the DB access 
controller 136 allocates a DB connection 139 for each 
application program 134, so that the priority levels of the 

15 multiple application programs 134 can be identified on the 
DBS 150 side. More specifically, the DB access controller 
13 6 is connected to the DBS 150 by employing a user ID that 
differs for each priority level, so that the priority level 
of the access request can be identified on the DBS 150 side. 

20 The DB connection pool 138 includes a plurality of 

DB connections 139. Each of the DB connections 139 serves 
as a connection juncture for the DBS 150 for issuing a 
request to access the DB 152. 

The multiplicity controller 132 and the DB access 

25 controller 136 described above may be obtained in a manner 
such that a WAS 120 performs a set of class functions, for 
example, that provides a framework whereby the single WAS 
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120 combines and efficiently operates the plurality of 
types of application programs 134. 
[0013] 

The process time acquisition unit 140 obtains, from 
5 the multiplicity controller 132 and the DB access 

controller 136, individual transaction process times, and 
obtains statistics, for example, for the processing time 
for each application program 134 and for the database 
processing time. At this time, the processing time during 

10 which the application program 134 process the transaction 

received from the terminal 100 is also called a transaction 
response time. When the processing time required by one 
application program 134 is not within a permissible range, 
the process time acquisition unit 140 notifies the load 

15 control server 160 of a service level deterioration event 
that indicates a service level has been lowered for the 
pertinent application program 134. In this case, the 
process time acquisition unit 140 may include information, 
such as the database processing time, in the service level 

20 deterioration event to use to notify the ldad control 
server 160. 

[0014] 

The process load acquisition unit 142 obtains, by 
employing the performance monitoring function, for example, 
25 an operating system operated by the WAS 120, the amount 
consumed of one or a plurality of application server 
resources, which are owned by the WAS 120 and which are 
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resources to be used by the application programs 134, and 
obtains statistics for the amounts consumed of the 
application server resources. Then, when the amount 
consumed of one application server resource does not fall 
5 within a permissible range, the process load acquisition 
unit 142 notifies the load control server 160 of a system 
resource, high load event that indicates the processing 
load for the application server resource is possibly 
overloaded. During the above processing, the process load 

10 acquisition unit 142 may obtain the amount consumed by the 
application server resource for each application program 
134, and when the amount consumed by the application 
program 134 does not fall within the permissible range, may 
provide a notification, for the load control server 160, of 

15 a system resource high load event. Or instead of this, the 
process load acquisition unit 142 may obtain the total 
amount consumed by the application server resources for all 
the application programs 134, and when the consumed amount 
is not within the permissible range, may provide a 

20 notification, for the load control server 160, of a system 
resource high load event . 
[0015] 

The server load controller 144 performs the load 
control, imposed on the WAS 120, in accordance with the 
25 load control process performed by the load control server 
160. As the load control for the WAS 120, the server load 
controller 144, in this mode, changes the multiplicity of 
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application program 134. 
[0016] 

The DBS 150 includes the DB 152, DB process request 
I/Fs 153, a DB engine 154, a process load acquisition unit 
5 156 and a server load controller 158. Data to be accessed 
by the individual application programs 134 are stored in 
the DB 152. The plurality of DB process request I/Fs 153 
are arranged in consonance with the DB connections 139, and 
serve as connection junctures where the WAS 120 issues an 
10 access . request for the DB 152. In this mode, the WAS 120 
is connected to the DB process request I/F 153- consonant 
with a user ID that differs in accordance with the priority 
level of each of the plurality of application programs 134. 
Therefore, based on the user ID, the DBS 150 can identify 
15 the priority level of the application program 134 that has 
issued the access request. 
[0017] 

The DB engine 154 accesses the DB 152 based on an 
access request, such as a SQL command, that each of the 

20 plurality of WASs 120 has issued based on an instruction 

for each of the plurality of application programs 134. The 
process load acquisition unit 15 obtains, by employing the 
performance monitoring function of an operating system 
operated by the DBS 150, for example, the amount consumed 

25 of one or a plurality of database server resources that are 
owned by the DBS 150 and that are used by the application 
program 134 to access the DB 152, and obtains the 
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statistics for the amount consumed of the database server 
resources. Then, when the amount consumed for one database 
server resource is not within a permissible range, the 
process load acquisition unit 156 notifies the load control 
5 server 160 that a system resource high load event has 
occurred that indicates the processing load for the 
database server resource is high. In the above processing, 
the process load acquisition unit 156 may obtain the amount 
consumed of the database server resource provided for each 

10 DB process request I/F 153, and when the amount consumed by 
the corresponding application program 134 is not within the 
permissible range, may provide a notification for the load 
control server 160 of a system resource high load event. 
Or instead of this, the process load acquisition unit 156 

15 may obtain the total amount of the database server 

resources consumed by all the DB process request I/Fs 153, 
and when the amount consumed is not within the permissible 
range, may provide a notification for the load control 
server 160 of a system resource high load event. 

20 [0018] 

The server load controller 158 controls a load 
imposed on the DBS 150 in accordance with the load control 
process performed by the load control server 160. As the 
load control for the server load controller 158, the server 

25 load controller 158 in this mode changes the priority 

levels for the DB process request I/Fs 153 for accessing 
the DB 152. 
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[0019] 

The load controller 160 includes a process time 
monitoring unit 165, a bottleneck identification unit 170, 
a process load monitoring unit 190 and a load controller 
5 175. The process time monitoring unit 165 monitors, for 

each of the WASs 120, the processing time required by each 
application program 134 to process a transaction. The 
process time monitoring unit 165 employs a service level 
deterioration event, received from each of the WASs 120, to 
10 detect whether the transaction processing time exceeds the 
permissible range. 
[0020] 

The bottleneck identification unit 170 employs the 
monitoring results obtained for the processing times of 

15 transactions on the plurality of WASs 120 to identify a 
bottleneck in at least one of the WASs 120 or in the DBS 
150. The process load monitoring unit 190, for each of the 
WASs 120, monitors the amount consumed by one or a 
plurality of application server resources and the amount 

20 consumed by one or a plurality of database server resources. 
In this mode, based on the system resource high load 
events received from the WASs 120 and the DBS 150, the 
process load monitoring unit 190 detects whether the amount 
consumed of an application server resource or a database 

25 server resource, identified by the system resource high 
load event, exceeds the permissible range. . 
[0021] 
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When a bottleneck is identified in at least one of 
the WASs 120 or the DBS 150, the load controller 175 
performs the load control process to remove the bottleneck 
from the server whereat the bottleneck has been identified. 
5 The load controller 175 includes a load control 

information storage unit 177, a load control information 
acquisition unit 179 and a load control processor 181. In 
the load control information storage unit 177, load control 
information, for designating the load control process to be 

10 performed by the load control processor 181 of the load 

controller 175, is stored, in correlation with the server 
that has been identified as having a bottleneck and a 
resource that has been detected as being a high load for 
the pertinent server. Further, the load control 

15 information storage unit 177 stores the groups of 

application programs 134, the priority levels of the groups 
and multiplicity information indicating multiplicities that 
can be designated for the application programs 134. The 
load control information acquisition unit 179 obtains, from 

20 the load control information storage unit 177, load control 
information that is related to the server identified as 
having a bottleneck by the bottleneck identification unit 
170, and that is consonant with the resource that has been 
determined to be a high load by the process load monitoring 

25 unit 190. Thereafter, the load control information 

acquisition unit 179 outputs the load control information 
to the load control processor 181. The load control 
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processor 181 then performs the load control process 
designated in the load control information in order to 
remove the bottleneck for the server thus identified. 
During the load control process, the load control processor 
5 181 transmits a server load control instruction to the 

server load controller 144 in the WAS 120 or to the server 
load controller 158 in the DBS 150, which is a load control 
target . 

[0022] 

10 According to the information system 10 described 

above, the transaction processing time required by each of 
the application servers 120 and the process load imposed on 
each application server 120 and the database 150 are 
monitored, and based on the monitoring results, a load 

15 control process for removing a bottleneck can be 
appropriately selected and performed. 
[0023] 

The bottleneck identification processing performed 
by the information system 10 in this mode is shown in Fig. 
20 2. 

First, the process time monitoring unit 165 receives, 
from one or the plurality of WASs 120, a notification 
provided for one or a plurality of service level 
deterioration events, and detects whether the transaction 
25 processing time exceeds the permissible range. The 

bottleneck identification unit 170 identifies the location 
of a bottleneck based on the monitoring results obtained 
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for the processing times for the plurality of WASs 120. 
More specifically, the bottleneck identification unit 170 
identifies the location of a bottleneck based on the 
monitoring results obtained for the processing times for 
5 individual application programs 134 for each WAS 120. 
[0024] 

First, under a condition wherein the processing time 
exceeds a permissible range extending from equal to or 
greater than one WAS 120 to equal to or smaller than a 

10 threshold number of WASs 120 (step S200: Yes), a bottleneck 
is identified in a WAS 120 for which the processing time is 
not within the permissible range (S220) . At this time, for 
equal to or greater than one WAS 120 to equal to or smaller 
than the threshold number of WASs 120, in a case wherein 

15 the processing time does not fall within the permissible 

range (S200: Yes), and under a condition wherein, for a WAS 
120 for which the processing time is not within the 
permissible range, the processing time required by another 
application program 134 is also not within the permissible 

20 range (S210: Yes), the bottleneck identification unit 170 
may identify the pertinent WAS(s) 120 (S220) as having a 
bottleneck. Or when the processing time required by 
another application program 134 is within the permissible 
range (S210: No), a resource related to a specific entry 

25 for a transaction for this application program 134 may be 

identified as a bottleneck (S230) . The threshold value for 
the number of WAS 120 is smaller than the number of WASs 
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120, and may be designated in advance, for example, by the 
administrator of the information system 10. 
[0025] 

When the processing times for more than the 
5 threshold number of WASs 120 are not within the permissible 
range (S200: No, S240: Yes), the DBS 150 is identified as 
having a bottleneck, which is a common resource for the 
entire information system 10. At this time, in a case 
wherein, for more than the threshold number of WASs 120 are 

10 not within the permissible range (S200: No, S240: Yes), and 
under a condition wherein, for the same WASs 120, the 
processing time required for another transaction is also 
not within the permissible range (S250: Yes) and the 
bottleneck identification unit 170 may identify the DBS 150 

15 (S260) as having a bottleneck. Or when the processing 

times required by the other types of transaction are within 
the permissible range (S250: No), a resource related to a 
transaction consonant with the pertinent application 
program 134 may be identified as a bottleneck (S270) . 

20 [0026] 

The bottleneck identification unit 170 in this mode 
performs the above described processing either for each 
application program 134 or for each group of application 
programs 134. That is, under a condition wherein the 

25 processing time required by one application program 134 or 
by one of the application programs 134 belonging to a group 
is not within the permissible range, the bottleneck 
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identification unit 170 identifies a bottleneck in a WAS 
120 for the pertinent application program 134, or in one of 
the application programs 134 that belong to the pertinent 
group. More specifically, when the processing time 
5 required by one application program 134 or the application 
programs belonging to one group does not fall within the 
permissible range for equal to or smaller than the 
threshold number of WASs 120, the bottleneck identification 
unit 170 identifies a bottleneck in these WASs 120. As for 

10 more than the threshold number of the WASs 120, when the 

process time required either by one application program 134 
or by the application programs belonging to one group 
exceeds a predesignated permissible range, the DBS 150 is 
identified as having a bottleneck. 

15 [0027] 

According to the above described bottleneck 
identification unit 170, the WAS(s) 120 for which the 
processing time does not fall within the predesignated 
permissible range can be identified as having a bottleneck. 

20 More specifically, the bottleneck identification unit 170 
identifies the WAS(s) 120 as having a bottleneck under a 
condition wherein the number of the WASs 120, for which the 
processing time does not fall within the permissible range, 
is equal to or smaller than a threshold value. When the 

25 number of WASs 120 for which the processing time does not 
fall within the permissible range exceeds the threshold 
value, the DBS 150 can be identified as having a bottleneck. 
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That is, when the threshold value is, for example, 1, and 
when the number of WASs 120 for which the processing time 
does not fall within the permissible range is one, the 
bottleneck identification unit 170 identifies this WAS 120 
5 as having a bottleneck. When the number of WASs 120 is two 
or more, the DBS 150 can be identified as having a 
bottleneck . Further, when the threshold value is, for 
example, (the number of WASs 120 - 1) , and when the 
processing times for all the WASs 120 do not fall within 

10 the permissible range, the DBS 150 is identified as having 
a bottleneck. And when the processing time does not fall 
within the permissible range for a number of WASs 120 that 
is one or less than the number of WASs, these WASs 120 can 
be identified as having a bottleneck. 

15 [0028] 

As a result, the information system 10 can determine 
whether the service level for a specific WAS 120 has been 
lowered, or whether the DBS 150 used in common by the 
entire information system 10 has become a bottleneck that 

20 can cause the deterioration of the service levels of 
multiple WASs 120, and can appropriately identify the 
location of the bottleneck. At this time, the bottleneck 
identification unit 170 may employ a condition other than 
S210 or S250, etc., to designate a more detailed location 

25 of the bottleneck. 

[0029] 

During the above processing, the permissible range 
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of the processing times may be determined based, for 
example, on the following predesignated reference. 
Specifically, when a predesignated number or more of 
transactions are processed by certain application program 
134 during a predesignated period, such as sixty seconds, 
and when the processing time required by the application 
program 134 to process a predesignated ratio, such as 50%, 
of the transactions exceeds the permissible processing time, 
the process time monitoring unit 165 determines that the 
processing time required by the application program 134 
exceeds the permissible range. In this case, the 
permissible processing time is defined by adding an offset 
time, which is determined based on a standard deviation, to 
the average processing times per transaction during peak 
loads during a period, such as the past month. 
[0030] 

The high load determination method employed by the 
information system 10 in this mode is shown in Fig. 3. 
When establishing conditions that are designated by 
"detection conditions" that correspond to a plurality of 
resources to be monitored, the process load acquisition 
unit 142 and the process load acquisition unit 156 detect 
the imposition of a high load on these resources. And when 
the detection of a high load imposed on the pertinent 
resource is performed while the condition, such as the 
number of times, designated by the "determination 
condition" is satisfied, the amount of the resource 
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consumed exceeds the permissible range and the high load 
state is determined. Then, a system resource high load 
event for the pertinent resource is transmitted to the 
process load monitoring unit 190. Furthermore, when the 
5 resource high load notification has been transmitted, and 

when the detection of the high load imposed on the resource 
is not performed while the condition, such as the number of 
times, designated by the "cancel condition" is satisfied, a 
system resource high load cancel event, indicating that a 

10 high load is no longer imposed on the pertinent resource, 
is transmitted to the process load monitoring unit 190. 
Upon receiving this event, the process load monitoring unit 
190 determines that the high load is no longer imposed on 
the system resource. 

15 [0031] 

The process load acquisition unit 156 employs the 
"detection condition", the "determination condition" and 
the "cancel condition" to determine whether a high load is 
imposed on each of a plurality of database server resources, 

2 0 each of which are described as a "resource used in common 
(DBS) " in the "type of location of bottleneck" column. In 
this case, the process load acquisition unit 156 in this 
mode employs the conditions to determine whether a high 
load is imposed on each of a plurality of database server 

25 resources, including a processor, a disk, a memory and a 
database buffer. 
[0032] 
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As for a processor, there are a disk to store a 
database, a disk to store the access log of the DB 152 and 
a disk to store a file other than the database and the 
access log, and the process load acquisition unit 156 
5 detects a high load when the usage rate for the database 
resource is "equal to or more than x% for n seconds, on 
average". When this high load state is repeatedly detected 
m times during a monitoring period, the process load 
acquisition unit 156 determines that a high load has been 

10 imposed on the database resource, and transmits a system 
resource high load event to the process load monitoring 
unit 190. Further, when the high load state is not 
repeatedly detected f times after the system resource high 
load event has been transmitted to the process load 

15 monitoring unit 190, the process load acquisition unit 156 
transmits a system resource high load cancel event to the 
process load monitoring unit 190. 
[0033] 

Furthermore, when paging for the real memory mounted 
20 in the DBS 150 has occurred "equal to or more than x times 
for n seconds, on average", it is assumed that a large 
amount of the memory has been consumed and swaps occur 
frequently, and a high load is detected. In addition, when 
the buffer miss ratio for a database buffer used by the DB 
25 engine 154 is "equal to or more than x% for n seconds, on 
average", it is assumed that the buffer size is 
insufficient, and a high load is detected. The process 
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load acquisition unit 156 then performs a notification for 
the system resource high load event and the system resource 
high load cancel event for these database server resources, 
in the same manner as for the system resource high load 
5 event and the system resource high load cancel event for 
the processor, etc. 
[0034] 

The process load acquisition unit 142 on each WAS 
120 employs the "detection condition", the "determination 

10 condition" and the "cancel condition" to determine whether 
a high load has been imposed on each of a plurality of 
application server resources, which are described using 
"WAS 11 in the "type of location of bottleneck" column. At 
this time, the process load acquisition unit 142 in this 

15 mode employs the "detection condition", the "determination 
condition" and the "cancel condition" to determine whether 
a high load has been imposed on each database server 
resource, such as a processor, a disk, a memory and a JVM 
(Java Virtual Machine) memory and on each of a plurality of 

20 application servers, including DB connections. 
[0035] 

The process load acquisition unit 142, as well as 
the process load acquisition unit 156, performs the 
detection of a high load and the transmission of an event 
25 for the processor, the disk and the memory. Further, when 
the JVM, which executes various programs or modules 
constituting the web application sever 130, performs 
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"garbage collection equal to or more than x times, for n 
seconds", the process load acquisition unit 142 assumes 
that a memory allocated to the JVM is too small and detects 
a high load. And the process load acquisition unit 142 
5 transmits a notification for a system resource high load 

event and a system resource high load cancel event for the 
JVM memory, in the same manner as for the notification of 
the system resource high load event and the system resource 
high load cancel event for the processor, etc. 

10 [0036] 

Further, when the multiplicity for which the DB 
connections 139 are employed has reached the upper limit, 
the process load acquisition unit 142 assumes that the DB 
connections are insufficient and detects a high load. When 

15 the process load acquisition unit 142 detects that a high 
load has been imposed on the DB connections, the process 
load acquisition unit 142 transmits a system resource high 
load event to the process load monitoring unit 190, and 
until the pertinent WAS 120 is halted, does not transmit to 

20 the process load monitoring unit 190 a notification 
indicating that a high load is no longer imposed. 
[0037] 

Furthermore, the process load acquisition unit 142 
employs the "detection condition", the "determination 
25 condition" and the "cancel condition" to determine whether, 
due to the affect of the process of the application program 
134, a high load has been imposed on each of the resources, 
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such as the processor of the WAS 120, the processor of the 
DBS 150 and the disk of the DBS 150, which are described 
as the "resources related to the transaction" in the "type 
of location of bottleneck" column. 
5 [0038] 

When the rate of the processing time required by the 
DBS 150 to access the DB 152 is equal to or lower than x% 
for the entire processing time during which the processor 
of the WAS 120 executes the application program 134 in 

10 consonance with the transaction, the process load 
acquisition unit 142 assumes that the rate of the 
processing time required by the processor of the WAS 120 is 
high, and detects a high load. And when a high load is 
detected, the process load acquisition unit 142 transmits a 

15 system resource high load event to the process load 
monitoring unit 190. When the state indicated by the 
detection condition does not occur for n seconds, a system 
resource high load cancel event is transmitted to the 
process load monitoring unit 190. 

20 [0039] 

Moreover, when the rate of the processing time 
required by the DBS 150 to access the DB 152 is equal to or 
higher than x% of the entire processing time during which 
the processor of the DBS 150 executes the application 

25 program 134 in consonance with the transaction, the process 
load acquisition unit 142 assumes that the rate of the 
process time required by the processor of the DBS 150 is 



- 26 - 



high, and detects a high load. When a high load is 
detected, the process load acquisition unit 142 transmits a 
system resource high load event to the process load 
monitoring unit 190. And when the detection of a high load 
5 does not occur for n seconds, a system resource high load 
cancel event is transmitted to the process load monitoring 
unit 190. When the system resource high load event is 
received, and when it is identified by the DBS 150 within n 
seconds that the processor of the DBS 150 is a bottleneck, 

10 the process load monitoring unit 190 determines that a high 
load has been imposed on the processor of the DBS 150 in 
consonance with the transaction. Further, in the same 
manner as for the processor of the DBS 150, the process 
load acquisition unit 142 determines that a high load has 

15 been imposed on the disk of the DBS 150 in consonance with 
the transaction. 
[0040] 

The process load monitoring unit 190 employs the 
system resource high load event and the system resource 

20 high load cancel event described above as examples to 

determine whether a high load has been imposed on each of a 
plurality of resources owned by each of the WASs 120 and 
the DBS 150. At this time, the process load monitoring 
unit 190 may hold the "detection condition", the 

25 "determination condition" and the "cancel condition", which 
correspond to each of the resources, as files, for example, 
stored in the storage devices of the load control server 
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160, and these conditions may be changed based on an 
instruction entered by the administrator of the information 
system 10, etc. 
[0041] 

5 Moreover, when a system resource high load event is 

transmitted for each application program 134 by the process 
load acquisition unit 142, and when the system resource 
high load event is transmitted for each DB process request 
I/F 153 by the process load acquisition unit 156, the 
10 bottleneck identification unit may identify more precisely 
an application program 134 that causes a bottleneck. 
[0042] 

An example of load control information stored in the 
load control information storage unit 177 according to this 

15 mode is shown in Fig. 4. In correlation with a plurality 
of application server resources for each WAS 120 and for 
each of a plurality of database server resources for the 
DBS 150, the load control information storage unit 177 
stores load control information for designating a load 

20 control process that the load controller 175 should perform 
when a bottleneck is identified in a server that owns the 
pertinent resource, and when the amount consumed of the 
resource is not within a predesignated permissible range. 
In this case, the load control information storage unit 177 

25 may store at least one set of load control information, 
information for designating a plurality of load control 
processes and the priority rankings for the load control 
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processes . 

[0043] 

When the amount consumed of a resource owned by a 
server whereat a bottleneck is identified is not within a 
5 predesignated permissible range, the load control 

information acquisition unit 179 identifies the pertinent 
resource as a bottleneck. When the recourse is identified 
as a bottleneck, in correlation with the resource, the load 
control information acquisition unit 179 obtains load 

10 control information stored in the load control information 
storage unit 177. More specifically, when a bottleneck is 
identified in a WAS 120, the load control information 
acquisition unit 179 obtains load control information 
stored in the load control information storage unit 177, in 

15 correlation with one of a plurality of application server 
resources owned by the WAS 120, and the amount that has 
been consumed is determined by the process load monitoring 
unit 190 to not be within the permissible range. Further, 
when a bottleneck is identified in the DBS 150, the load 

20 control information storage unit 179 obtains load control 
information stored in the load control information storage 
unit 177, in correlation with one of a plurality of 
database server resources, the amount of which has been 
consumed is determined by the process load monitoring unit 

25 190 to not be within the permissible range. 
[0044] 

And in order to remove the bottleneck in the server 
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for which the bottleneck has been identified by the 
bottleneck identification unit 170, the load control 
processor 181 performs the load control process designated 
by the load control information that is obtained by the 
5 load control information acquisition unit 179. In this 
case, when a specific load control process designated by 
specific load control information has been performed, and 
when it is detected that the bottleneck at the server, for 
which the bottleneck has been identified, has not been 

10 resolved during a predesignated period of time, the load 

control processor 181 performs another load control process 
having a lower priority rank than the specific load control 
process designated by the load control information. In 
this manner, when the bottleneck is not resolved by using 

15 one type of load control process, the load control 

processor 181 can perform another load control process, so 
that the bottleneck can be removed more effectively. 
[0045] 

The load control processor 181 in this mode performs 
20 the following load control processes. 
(1) Load control process 1 

The load control processor 181 reduces 
multiplicities of the application programs 134 of a group 
having a lower priority level than the application programs 
25 134 for which it has been determined that the processing 
time is not within the permissible range. More 
specifically, the load control processor 181 obtains from 
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the bottleneck identification unit 170, via the load 
control acquisition unit 179, a plurality of group 
identifiers for groups that have lower priority levels than 
an application program 134, for which it has been 
"5 determined that the processing time is not within the 

permissible range. Then, the load control processor 181 
designates the obtained group identifiers, and transmits an 
instruction to the server load controller 144 to reduce the 
multiplicities of other application programs 134 that have 

10 lower priority levels than the application program 134. 

Upon receiving this instruction, the server load controller 
144 reduces the maximum value that indicates the number of 
application programs 134 that the multiplicity controller 
132 operates concurrently, so that the multiplicities of 

15 the other application programs 134 can be reduced. 

In a case wherein a bottleneck has be identified in 
the DBS 150, the load control processor 181 performs the 
above described load control process 1 for each of the WASs 
120 included in the information system 10. Therefore, the 

20 load control processor 181 can reduce the multiplicities 
according to which all the WASs 120 accept transactions, 
and can reduce accordingly the total amount of transactions 
processed by the information system 10, so that the number 
of accesses for the DB 152 can be reduced. 

25 [0046] 

(2) Load control process 2 

The load control processor 181 performs a greater 
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reduction of the priority level of the process for 
accessing the DB 152 based on a request received from the 
application programs 134 of a group having a lower priority 
level than an application program 134 for which the 
5 processing time is determined to not be within the 

permissible range. More specifically, the load control 
processor 181 obtains from the bottleneck identification 
unit 170, via the load control information acquisition unit 
179, a plurality of group identifiers for groups that have 

10 lower priority levels than an application program 134 for 
which the processing time has been determined to not be 
within the permissible range. Then, the load control 
processor 181 designates the obtained group identifiers, 
and transmits an instruction to the server load controller 

15 158 to reduce the priority levels for accessing the DB 152 
based on requests from the other application programs 134 
that have lower priority levels than the first application 
program 134 has. Upon receiving this instruction, the 
server load controller 158 reduces the process execution 

20 priority levels of the corresponding DB process request 
I/Fs 153. 

[0047] 

(3) Load control process 3 

When the bottleneck identification unit has 
25 identified, by using a system resource high load event, an 
application program 134 that causes a high load to be 
imposed on the resource that is a bottleneck in a server 
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wherein the bottleneck is present, the load control 
processor 181 reduces the multiplicity of the group the 
application program 134 belongs to. More specifically, the 
load control processor 181 obtains from the bottleneck 
5 identification unit 170, via the load control information 
acquisition unit 179, the group identifier of a group for 
the application program 134 that causes a bottleneck. Then, 
the load control processor 181 designates the obtained 
group identifier, and transmits an instruction to the 

10 server load controller 144 to reduce the multiplicity of 

the pertinent application program 134. Upon receiving this 
instruction, the server load controller 144 reduces the 
maximum value that indicates the number of application 
programs 134 that the multiplicity controller 132 operates 

15 concurrently, so that the multiplicity of the other 
application program 134 is reduced. 

In a case wherein a bottleneck is identified in the 
DBS 150, the load control processor 181 performs the above 
described load control process 3 for each of the plurality 

20 of WASs 120 included in the information system 10. As a 
result, the load control processor 181 can reduce the 
multiplicities of all the WASs 120 that accept transactions, 
and accordingly, can reduce the total number of 
transactions processed by the information system 10, so 

25 that the number of accesses of the DB 152 can be reduced. 
[0048] 

(4) Load control process 4 



- 33 - 



When the bottleneck identification unit 170 has 
identified, by using a system resource high load event, an 
application program 134 that causes a high load to be 
imposed on the resource that is a bottleneck in a server 
5 wherein the bottleneck is present, the load control 

processor 181 reduces the priority level of a process for 
accessing the DB 152, based on a request issued by 
application programs 134 of a group that executes the 
pertinent application program 134. More specifically, the 

10 load control processor 181 obtains from the bottleneck 

identification unit 170, via the load control information 
acquisition unit 179, the group identifier of an 
application program 134 that has caused a bottleneck. Then, 
the load control processor 181 designates the obtained 

15 group identifier, and transmits an instruction to the 

server load controller 158 to reduce the priority level of 
a process for accessing the DB 152, based on a request from 
the application programs 134 in the group that the 
pertinent application program 134 belongs to. Upon 

20 receiving this instruction, the server load controller 158 
reduces the process execution priority level of the 
corresponding DB process request I/F. 
[0049] 

(5) Load control process 5 
25 The load control processor 181 reduces the 

multiplicity of an application program 134 for which the 
processing time has been determined not to be within the 
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permissible range. More specifically, the load control 
processor 181 obtains from the bottleneck identification 
unit 170, via the load control information acquisition unit 
179, the group identifier of an application program 134 for 
5 which the processing time has been determined to not be 
within the permissible range. Then, the load control 
processor 181 designates the group identifier of the 
application program 134, and transmits an instruction to 
the server load controller 144 to reduce the multiplicity 

10 of the pertinent application program 134. Upon receiving 

this instruction, the server load controller 144 decrements 
the maximum value that indicates the number of application 
programs 134 the multiplicity controller 132 operates 
concurrently, so that the multiplicities for the execution 

15 of the application programs 134 can be reduced. 

In a case wherein a bottleneck is identified in the 
DBS 150, the load control processor 181 performs the above 
control process 3, in the same manner as the load control 
process 1, for each of the plurality of WASs 120 included 

20 in the information system 10. 
[0050] 

(6) Load control process 6 

The load control processor 181 reduces the priority 
level of a process for accessing the DB 152, based on a 
25 request received from an application program 134 for which 
the processing time has been determined not to be within 
the permissible range. More specifically, the load control 
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processor 181 obtains from the bottleneck identification 
unit 170, via the load control information acquisition unit 
179, the group identifier of an application program 134 for 
which the processing time has been determined not to be 
5 within the permissible range. Then, the load control 
processor 181 designates the group identifier of the 
pertinent application program 134, and transmits an 
instruction to the server load controller 158 to reduce the 
priority level of the process for accessing the DB 152, 
10 based on the request received by the application program 
134. Upon receiving this instruction, the server load 
controller 158 reduces the process execution priority level 
of the corresponding DB process request I/F 153. 
[0051] 

15 In this mode, for a bottleneck in the DBS 150, the 

load control information shown in Fig. 4 is stored in the 
load control information storage unit 177, depending on 
whether the amount consumed of one of the database server 
resources exceeds the permissible range. 

20 More specifically, in correlation with when the 

amount consumed of the processor resource exceeds the 
permissible range, the load control information storage 
unit 177 stores load control information indicating that 
the load process processes 3, 1, 4, 2, 5 and 6 are to be 

25 performed in this priority order. Further, in correlation 
with when the amount consumed of a disk on which the 
database is stored exceeds the permissible range, the load 
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control information storage unit 177 stores load control 
information indicating that the load control processes 2, 1, 
6 and 5 are to be performed in this priority order. 
Furthermore, when the amount consumed of a disk on which 
5 the access log is stored exceeds the permissible range, the 
load control information storage unit 177 stores load 
control information indicating that the load control 
processes 1, 2, 5 and 6 are to be performed in this 
priority order. In addition, in correlation with when the 

10 amount consumed of a disk, a memory or a database buffer in 
which items other than the database and the access log are 
stored exceeds the permissible range, the load control 
information storage unit 177 stores load control 
information indicating that the load control processes 1 

15 and 5 are to be performed in this priority order. 
[0052] 

When, for example, a bottleneck is identified in the 
DBS 150, and further, when the amount consumed of the 
processor resource exceeds the permissible range and the 

20 processor is identified as a bottleneck, and an application 
program 134, for which the amount consumed of the processor 
resource of the DBS 150 is not within the permissible range, 
can be identified, the load controller 175 performs the 
load control process 3 by employing the load control 

25 information. Then, the load controller 175 reduces the 

multiplicities for which the WAS 120 executes the pertinent 
application program 134 and the application programs 134 
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that belong to the same the group as this application 
program 134. When the bottleneck in the DBS 150 is not 
resolved through this load control process, the load 
controller 175 performs the load control process 1, so that 
5 the multiplicities can be reduced for which the WAS 120 

executes other application programs 134 that belong to the 
other groups having a lower priority level than that of the 
pertinent application program 134. Through these processes, 
first, the load controller 175 reduces the amount of 

10 processing performed by the application program 134 that 
greatly consumes the processor resource, to attempt to 
reduce the load imposed on the DBS 150. When the 
bottleneck has still not been resolved, the amount of 
processing performed by an application program 134 that has 

15 a priority level lower than that of the pertinent 

application program 134 is reduced, so that the load 
imposed on the DBS 150 can be gradually lowered. 
[0053] 

When the bottleneck has not yet been removed using 
20 these load control processes, the load controller 175 

sequentially performs the load control processes 4 and 2, 
so that it reduces the adverse effect of another process 
handling requests on the DBS 150, and it attempts to 
increase the service level. So long as this is not a 
25 problem for the application program 134 for which the 

processing time is initially determined not to be within 
the permissible range, or a problem for an application 
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program 134 that has a higher priority level, it is 
presumed that the bottleneck can be removed by using the 
above mentioned load control. However, when a response 
time has still not been improved, the load control process 
5 5 can be performed to reduce the multiplicity with which 

the WAS 120 executes the application program 134 for which 
the service level is lowered, so that the load imposed on 
the DBS 150 can be further reduced. When the response has 
still not been improved by using the load control process 5, 

10 the load controller 175 performs the load control process 6, 
and reduces the priority level of the processes for 
accessing the DB 152, based on requests received from the 
application program 134. As a result, the adverse affect 
that a request handled by the DBS 150 provides for another 

15 process can be reduced. 
[0054] 

When, for another example, a bottleneck is 
identified in the DBS 150 and a disk on which a database is 
stored is identified as a bottleneck, and when an 

20 application program 134, for which the amount consumed of 
the disk resource for the DBS 150 is not within the 
permissible range is identified, the load controller 175 
performs the load control process 2. Then, the load 
controller 175 reduces the priority level of the processes 

25 for accessing the DB 152, based on requests by application 
programs 134 that belong to a group having a lower priority 
level than that of the pertinent application program 134. 
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At this time, when there is a plurality of disks on which 
the database is stored, it is preferable, in the load 
control process 2, that the load controller 175 reduce the 
priority level of the processes for accessing the DB 152, 
5 based on requests by an application program 134 that 

belongs to a group having a lower priority level than that 
of the pertinent application group 134 and that employs a 
disk on which the database used by the pertinent 
application program 134 is stored. When the bottleneck in 
10 the DBS 150 is not resolved by using the load control 

process 2, the load controller 175 sequentially performs 
the load control processes 1, 6 and 5 until the bottleneck 
in the DBS 150 has been resolved. 
[0055] 

15 Furthermore, in this mode, for a bottleneck in the 

WAS 120, the load control information shown in Fig. 4 is 
stored in the load control information storage unit 177, 
depending on whether the amount consumed of one of a 
plurality of application server resources exceeds the 

2 0 permissible range. 

More specifically, in correlation with when the 
amount consumed of the processor resource exceeds the 
permissible range, the load control information storage 
unit 177 stores load control information indicating that 

25 the load process processes 3, 1 and 5 are to be performed 
in this priority order. Further, in correlation with when 
the memory, the disk(s), the JVM memory and the DB 
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connections exceed the permissible range, the load control 
information storage unit 177 stores load control 
information indicating that the load control processes 1 
and 5 are to be performed. 
5 [0056] 

When, for example, a bottleneck is identified in the 
WAS 120, and further, when the amount consumed of the 
processor resource exceeds the permissible range and the 
processor is identified as a bottleneck, and an application 

10 program 134, for which the amount consumed of the processor 
resource of the WAS 120 is not within the permissible range, 
can be identified, the load controller 175 performs the 
load control process 3 by employing the load control 
information. Then, the load controller 175 reduces the 

15 multiplicities with which the WAS 120 executes the 

pertinent application program 134 and the application 
programs 134 that belong to the same the group as this 
application program 134. When the bottleneck in the WAS 
120 is not resolved by using this load control process, the 

20 load controller 175 performs the load control process 1, so 
that the multiplicities can be reduced with which the WAS 
120 executes other application programs 134 that belong to 
a group having a lower priority level than the pertinent 
application program 134. 

25 [0057] 

So long as this is not a problem for the application 
program 134 for which the processing time is initially 
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determined to not be within the permissible range, or a 
problem for an application program 134 that has a higher 
priority level, it is presumed that the bottleneck can be 
removed by using the above mentioned load control. However, 
5 when a response time has still not been improved, the load 
controller 175 can perform the load control process 5 to 
reduce the multiplicity with which the WAS 120 executes the 
application program 134 for which the service level is , 
lowered, so that the load imposed on the DBS 150 can be 
10 further reduced. 

[0058] 

In addition, as for a bottleneck involving a 
resource related to the processing contents of a 
transaction or the processing contents of an application 

15 program 134, the load control information storage unit 177 
in this mode stores load control information indicating 
that the load control process 5 should be performed when 
the amount consumed of the processor resource of the WAS 
120 exceeds the permissible range. Moreover, as for a 

20 bottleneck concerning a resource related to the contents of 
a transaction or the processing contents of an application 
program 134, the load control information storage unit 177 
stores load control information indicating that the load 
control processes 5 and 6 should be performed in this 

25 priority order when the amount consumed of the processor 
resource or of the disk of the DBS 150 exceeds the 
permissible range. 
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[0059] 

Fig. 5 is a diagram showing an example hardware 
configuration for a computer 900 according to the mode of 
the present invention. The computer 900 according to this 
5 mode functions, for example, as a load control server 160 
by executing a load control program. The computer 900 
comprises: a CPU peripheral section, including a CPU 1000, 
a RAM 1020, a graphic controller 1075 and a display device 
1080 that are interconnected by a host controller 1082; an 

10 input/output section, including a communication interface 
1030, a storage device 1040 and a CD-ROM drive 1060 that 
are connected to the host controller 1082 by an 
input/output controller 1084; and a legacy input/output 
section, including a ROM 1010, a flexible disk drive 1050 

15 and an input /output chip 1070 that are connected to the 
input/output controller 1084. 
[0060] 

The host controller 1082 connects the RAM 1020 to 
the CPU 1000, which accesses the RAM 1020 at a high 

20 transfer rate, and the graphic controller 1075. The CPU 
1000 is operated based on programs stored in the ROM 1010 
and the RAM 1020, and controls the individual sections. 
The graphic controller 1075 obtains image data that the CPU 
1000 generates in a frame buffer in the RAM 1020 and 

25 displays as image data on the display device 1080. Instead 
of this, the graphic controller 1075 may internally include 
a frame buffer for storing image data generated, for 
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example, by the CPU 1000. 
[0061] 

The input/output controller 1084 connects the host 
controller 1082 to the communication interface 1030, which 
5 is a comparatively fast input /output device, the storage 
device 1040 and the CD-ROM drive 1060. The communication 
interface 1030 communicates with an external device via a 
network. The storage device 1040 stores programs and data 
used by the computer 900. And the CD-ROM drive 1060 reads 
10 programs or data from a CD-ROM 1095 and provides the 
programs or data for the storage device 1040. 
[0062] 

Further, the ROM 1010 and comparatively slow 
input/output devices, such as the flexible disk drive 1050 

15 and the input /output chip 1070, are connected to the 

input/output controller 1084. The ROM 1010 includes, for 
example, a boot program that is executed when the computer 
900 is activated and programs that depend on the hardware 
of the computer 900. The flexible disk drive 1050 reads a 

20 program or data from a flexible disk 1090, and provides the 
program or the data for the storage device 1040 via the RAM 
1020. And the input/output chip 1070 connects the flexible 
disk drive 1050, or various types of input/output devices, 
via a parallel port, a serial port, a keyboard port and a 

25 mouse port, for example. 
[0063] 

Programs provided for the computer 900, via the RAM 
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1020, are recorded on a flexible disk 1090, in the CD-ROM 
1095 or on another recording medium, such as an IC card, 
and are to be employed by a user. The programs that permit 
the WAS 120 to function as the HTTP server 125, the Web 
5 application server 130, the process time acquisition unit 
140, the process load acquisition unit 142 and the server 
load controller 144 are read from a recording medium, are 
installed in the WAS 120 via the communication interface 
1030, and are executed by a server computer that is 

10 employed as the WAS 120. Furthermore, the programs that 
permit the DBS 150 to function as the DB 152, the DB 
process request I/F 153, the process load acquisition unit 
156 and the server load controller 158 are read from a 
recording medium, may be installed in the DBS 150 via the 

15 communication interface 1030 and the load control server 
160, and are executed by a server computer that are 
employed as the DBS 150. In addition, the load control 
program that permits the computer 900 to function as the 
load control server 160 is read from a recording medium, 

20 and is installed in the storage device 1040 of the computer 
900, and is executed by the CPU 1000. 
[0064] 

The programs installed in the WASs 120 includes: an 
HTTP server program; a Web application server program 
25 including a multiplicity control module and a DB access 
control module; a process time acquisition module; a 
process load acquisition module; and a server load control 
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module. These programs and modules permit individual WASs 
120 to serve as the HTTP server 125, the Web application 
server 13 0 that includes the multiplicity controller 132 
and the DB access controller 136, the process time 
5 acquisition unit 140, the process load acquisition unit 142 
and the server load controller 144. 
[0065] 

The programs installed in the DBS 150 include: a DB 
engine program, a process load acquisition module and a 
10 server load control module. These programs and modules 
permit the DBS 150, to serve as the DB engine 154, the 
process load acquisition unit 156 and the server load 
controller 158. 
[0066] 

15 The load control program, which is installed in the 

computer 900 and which permits the computer 900 to function 
as the load control server 160, includes: a process time 
monitoring module, a bottleneck identification module, a 
process load monitoring module, and a load control module 

20 that includes a load control information acquisition module 
and a load control process module. This program and these 
modules permit the computer 900 to function as the process 
time monitoring unit 165, the bottleneck identification 
unit 170, the process load monitoring unit 190 and the load 

25 controller 175, which includes the load control information 
acquisition unit 179 and the load control processor 181. 
[0067] 
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The above described programs and modules may be 
stored on an external storage medium. This storage medium 
may not only be a flexible disk 1090 or a CD-ROM 1095, but 
can also be an optical recording medium, such as a DVD or a 
5 PD, a magneto-optical recording medium, such as an MD, a 

tape medium, or a semiconductor memory, such as an IC card. 
Furthermore, a storage device, such as a hard disk or a 
RAM, provided for a server system connected to a special 
communication network or the Internet may be employed as a 
10 recording medium. And a program may be provided for the 

computer 900 via the network, and then be transmitted from 
the computer 900 via the load control server 160 to the WAS 
120 or the WEB application server 130. 
[0068] 

15 According to the above described information system 

10, the load control information storage unit 177 can store 
appropriate load control processes in correlation with the 
location of a bottleneck and the resource identified as 
having a high load. And based on load control information 

20 stored in the load control information storage unit 177, 

the load controller 175 can appropriately perform the load 
control process, e.g., can change the multiplicity of the 
application program 134 to be executed by the WAS 120 or 
can change the priority level of the process for accessing 

25 the DB 152. 

[0069] 

Furthermore, according to the information system 10, 
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the multiplicity whereby each of the application programs 
134 is to be executed and the priority level of an access 
of the DBS 150 can be appropriately changed in accordance 
with the processing time required by each of the plurality 
5 of application programs 134. Therefore, in a case wherein 
various types of application systems are operated 
concurrently by the information system 10, deterioration of 
the service level provided by a specific application 
program 134 due to the abnormal consumption of system 

10 resources by another application program 134 can be 
automatically detected, and the service level can be 
automatically returned to the normal state within a short 
period of time. Thus, an information system 10 can be 
provided that has the same robustness as when various types 

15 of application programs 134 are performed by separate 
information systems 10. 
[0070] 

The present invention has been described by 
employing the mode. However, the technical scope of the 

20 present invention is not limited to this mode, and it will 
be obvious to one having ordinary skill in the art that the 
mode can be variously modified or improved. As is apparent 
from the claims of the invention, such modifications or 
improvements can also be included within the technical 

25 scope of the invention. 

Brief Description of the Drawings 
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[0071] 

[Fig. 1] Shows a configuration for an information 
system 10 according to one mode of the present invention. 

[Fig. 2] Shows a bottleneck identification process 
performed by the information system 10 according to the 
mode of the present invention. 

[Fig. 3] Shows a high load determination method 
employed by the information system 10 according to the mode 
of the present invention. 

[Fig. 4J Shows example load control information 
stored in a load control information storage unit 177 
according to the mode of the present invention. 

[Fig. 5] Shows an example hardware configuration of 
a computer 900 according to the mode of the present 
invention. 



